The Establishment of Sister Chromatid Cohesion
), the Rfc1 subunit of also possible that cohesion contributes to the proper the replicative RF-C is replaced by the Ctf8, Ctf18, and architecture and function of the kinetochore.
Dcc1 proteins (Mayer et al., 2001). Although none of Equally important to the establishment of cohesion is
these three proteins are essential for viability, mutations its subsequent dissolution; both premature sister chroin any one of them lead to premature sister chromatid matid separation and the inability to separate sister separation, a high rate of chromosome loss, and cell chromatids in a timely fashion can lead to gross chromodeaths when combined with mutations in known cohesomal imbalances upon cell division. Thus, the estabsion components (Hanna et al.
, 2001; Mayer et al., 2001). lishment of cohesion and the regulation of its dissolution
How might DNA synthesis promote sister chromatid are the essence of faithful transmission of genetic matecohesion? Although an interaction between RF-C cohesion rial from one generation to the next. Discussed here are and Pol has not been demonstrated, it is tempting recent findings regarding some of the main players in to speculate that cohesion establishment is associated this saga: the cohesin complex, the building block of with this specialized DNA polymerase (Figure 1 ). Acsister chromatid cohesion; separase, also known as cording to this model, once encountering a cohesin separin, a protease that cleaves one of the cohesin comcomplex-bound region ( Figure 1A ), the replicative DNA plex subunits to dissolve cohesion; and securin, a sepapolymerase and its sliding clamp would dissociate and rase binding protein that not only prevents separase's be replaced by Pol and its associated sliding clamp premature activation, but also has a positive role in sep-(PCNA or another, yet unidentified complex), in an RFarase function. C cohesion -dependent process ( Figure 1B) . Coupling Ctf7 to this specialized polymerase would not only ensure that cohesion takes place soon after the DNA is repli- ., 2000) . It remains to be determined whether three rows is a novel securin target or part of significantly lower and the activity of separase isolated from these cells is much reduced, suggesting that secan unusual securin-separase complex.
The human securin (hSecurin) turned out to be identiurin may directly affect the activity or stability of separase. The precise mechanism by which securin affects cal to the protein encoded by Pituitary Tumor Transforming Gene (PTTG) (Zou et al., 1999) . hSecurin is separase function in metazoans remains to be determined. abundantly expressed in several neoplasms and its overexpression leads to transformation of NIH 3T3 cells.
Additional Levels of Regulation
In budding yeast and mammalian cells, securin appears To examine the role of hSecurin in vivo, Jallepali et al. knocked out both copies of the gene in a human not to be essential for viability. Even more perplexing is that the absence of securin does not result in premature colorectal cancer cell line (2001). Cells lacking both hSecurin copies were viable, albeit with a slower growth separation of sister chromatids. In search of other regulatory mechanisms that may restrict the timing of sister rate, but they exhibited gross defects in executing proper chromosome segregation and had an extremely chromatid separation, Alexandru et al. turned to the observation that in various organisms, Scc1/Rad21 is high rate of chromosome loss. Nonetheless, the ability to generate a human cell line completely lacking securin cleaved more efficiently when it is phosphorylated (Alexandru et al., 2001, and references therein). In budding activity suggests that hSecurin may not be essential for yeast, a candidate kinase for this phosphorylation reaction pathway). There is little doubt that anaphase is tion is the polo-like kinase Cdc5. Mammalian polo-like meant to be an irreversible process. kinases were shown to be involved in various mitotic
